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The conventional power-supply system apparatus, however, has a problem that, 
in the case where the voltage step-up operation for stepping up a DC voltage from the 
battery and a drive operation for driving the asynchronous machine as a starter are 
carried out at the same timing, excessive electric power is taken from the battery to the 
5 asynchronous machine. 

There is also a problem that, in the case where a voltage step-down operation for 
stepping down a DC voltage from the pulse inverter and a drive operation for driving 
the asynchronous machine as an electric generator are carried out at the same timing, 
excessive electric power is brought from the asynchronous machine into the battery. . 
10 Accordingly, an object of the present invention is to provide a motor drive 

apparatus that can prevent input/output of excessive electric power to/from a power 
supply. 



Disclosure of the Invention 

15 According to the present invention, a motor drive apparatus includes a first drive 

circuit driving a first motor and a voltage converter performing a voltage conversion 
between a power supply and the first drive circuit. Under the condition that electric 
power that is output from the power supply and that undergoes the voltage conversion 
by the voltage converter is provided to and from between the first drive circuit and the 

20 first motor for driving the first motor and the condition that the first motor is started to 
be driven, the first drive circuit starts to drive the first motor at a timing different from a 
timing at which the voltage converter starts the voltage conversion. 

Preferably, the voltage converter performs a voltage step-up operation of 
stepping up a power supply voltage to an arbitrary level and outputs the stepped-up 

25 voltage, and the first drive circuit starts to drive the first motor in powering mode after 
the voltage converter starts the voltage step-up operation. 

Preferably, the first drive circuit starts to drive the first motor in powering mode 
after the voltage step-up operation is completed. 
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CLAIMS 

1 . (Amended) A motor drive apparatus comprising: 

a first drive circuit (14) driving a first motor (MGl); and 
a voltage converter (12) performing a voltage conversion between a power 
supply (B) and said first drive circuit (14), wherein 

under the co ndition that electric power that is output from said power supply (B) 
and that undergoes the voltage conversion by said voltage converter (12^ is provided to 
and from between sai d first drive circuit 04^ and said first motor (MGl) for driving said 
first motor CMGH and the condition that said first motor (MGH is started to be driven. 
said first drive circuit (14) starts to drive said first motor (MGl) at a timing different 
from a timing at which said voltage converter (12) starts the voltage conversion. 

2. The motor drive apparatus according to claim 1, wherein 

said voltage converter (12) performs a voltage step-up operation of stepping up 
a power supply voltage to an arbitrary level and outputs the stepped-up voltage, and 

said first drive circuit (14) starts to drive said first motor (MGl) in powering 
mode after said voltage converter (12) starts the voltage step-up operation. 

3 . The motor drive apparatus according to claim 2, wherein 

said first drive circuit (14) starts to drive said first motor (MGl) in powering 
mode after said voltage step-up operation is completed. 

4. The motor drive apparatus according to claim 3, wherein 

said first drive circuit (14) receives, after said voltage step-up operation is 
completed, a required power of said first motor (MGl) and starts to drive said first 
motor (MGl) in powering mode. 
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5. The motor drive apparatus according to claim 4, wherein 
said first drive circuit (14) holds in advance a relation between temperature of 
said power supply (B) and an electric power level that can be output from said power 
supply, and determines a timing at which said first motor (MGl) is started to be driven, 
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Preferably, the first drive circuit receives, after the voltage step-up operation is 
completed, a required power of the first motor and starts to drive the first motor in 
powering mode. 
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